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Fig. 1 Flowchart of online gain-scheduling algorithm

o

121900-5



L2l ] 3 S ; C, 5 Da
3 . Cp.C.
, Q
8] (Unmanned Aerial L
Vehicle, UAV) ; Q= %P(Vf V) %lei
: 2 5 Oaox 27)
L -y L= Tp(Vi+ V) %c,,
’ M
’ ’ F,x = 2Tcos t
' ’ JFX = 2Tsin ¢ (28)
, Fi. Fx )
F.. M, M, . My ==—2y;Tcos ¢
M., ’ : T=14.755,—0.819,T
(D . P
Fi=F, +F.x+F. )
JFg =F,,+Fx+F.s (25) i (25~ (28) .
M., = M:J + M.x + M. 1 R
: F F., Fy |
M Table 1 Basic parameters of a tilt rotor UAV
F.; =— Qcos ((9 — arctan ‘Z: )+
m/kg 2
Lsin (0 — arctan Vj )f mgsin § ba/m 0.21
‘ v I./(kg + m*) 0.051 4
F,, = Qsm(@ — arctan V: )Jr (26) S/m? 0.233
v yr/m 0. 055
Lcos(@ — arctan Vi. )7 mg cos 0 o/ (g » m) 1295
My == (go(Vi+ V)56,
r(®) 3 . S.(o) V(o =
Om/s, H* (r) =20 m , VI (1) 4 o
X =
[23.5m/s Om/s 20m 0.048 rad 0 1'ad/s]T .
2,
, = 1{0°,5",10°,15",20°,25°,30%,35°,40°,
45°,50°,55°,60°,65°,70°,75°,76°} 17
2
Fig. 2 Body axis of tilt rotor UAV s )

121900-6



3 4

Fig. 3 Tilting law of a tilt rotor UAV Fig. 4 Reference trajectory of horizontal velocity
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Fig.5 Traditional vs online gain-scheduling
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Fig. 6 Comparison of uncorrected generalized corridor and corrected generalized corridor
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Table 2 Comparison of simulation data before and after correction of generalized corridor

/s AH oy /m AV s /(m e 57 1) AV ymax /(m e s71) /%
20 0.246 0 1.194 5 0.749 4
12.05
20 0.028 5 0.224 7 0.043 1
15 0.292 3 1.484 3 0.790 4
12.55
15 0.059 8 0.157 5 0.052 1
10
10 0.220 3 0.142 4 0.2650
5
5 1.302 8 4.136 5 3.404 2
7

Fig. 7 Mode conversion with parameter perturbation
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Mode conversion of electric tilt rotor aircraft based on
corrected generalized corridor
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Abstract: The control problem of mode conversion of electric tilt rotor aircraft is studied in this paper based on the corrected
generalized corridor and online gain-scheduling method. Considering the drawbacks of the traditional trimming approach
which omits the dynamic time-varying factors during the conversion process, a new two-step trimming strategy is proposed.
that is, correcting the operating points first and then obtaining the corrected generalized corridor. As a result, the deviation
between the trim condition and the real operating points of the system is reduced. and hence the performance of the gain-
scheduling control is improved. Furthermore, as the workload of designing the conversion controller with the traditional gain-
scheduling method is heavy., we develop an online gain-scheduling algorithm to avoid the fitting procedure. Simulation of a
small electric tilt rotor Unmanned Aerial Vehicle (UAV) shows that the tilt rotor UAV can complete the mode conversion flight
fastly and steadily. It is also found that the average tracking error of the conversion corridor can be reduced significantly with

the corrected generalized corridor.
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